Abstract Nasoalveolar cysts are rare developmental, non-odontogenic soft tissue lesions present in the submucosal area of the nasal alar region of the face. The management of nasoalveolar cyst is surgical excision or enucleation by sublabial approach. Most of the times surgeon finds difficult in complete removal of cyst wall especially in the infected cases. We have introduced a technique of cryo probe destruction of the epithelial remnants of the cystic wall after routine surgical excision. The results are encouraging.
Introduction Nasoalveolar cysts are rare, developmental, non-odontogenic, soft tissue lesions present in the submucosal area of the nasal alar region of the face [1, 2] . It was first described by Zuekerkandl in 1882 [3] . Brown Kelly described the histological structures of the cyst in 1982 [4] . These cysts are usually unilateral, more common in women usually present during the 4-6th decades. They remain extra osseous and expand into and in front of the piriform aperture downward into the gingivolabial sulcus and laterally into the soft tissue of the face. These cysts are painless unless infected. Despite the fact they are soft tissue cysts and are situated extraosseously they may sometimes cause bone destruction and bony indentation [5] . Treatment of choice for these cysts is surgical excision or enucleation via sublabial approach.
Materials and Methods
This study was an analysis of a series of patients who underwent surgery for nasoalveolar cyst in Narayana Medical College and Hospital, Nellore, Andhra Pradesh, India during the period of years between 2005 and 2009. The diagnosis was made by means of clinical examination, CT scan (Figs. 1, 2) and later confirmed by histopathological examination (Figs. 3, 4 ) of excised cyst. An additional procedure of application of cryo after simple excision of the cyst was done in six cases in our series.
A total of eight cases were studied. Case selection was done randomly in two groups of each four cases. For the first four cases simple excision alone was done. For next four cases cryo application was combined with simple excision.
For the first group, surgery was done under local anaesthesia, 1 % xylocaine mixed with 1:200,000 adrenaline, was infiltrated sublabially around the cyst. Sublabial incision was given, pale coloured cyst wall identified. Slow dissection is needed to remove the entire cyst wall in toto. Sometimes thin cyst wall requires piece meal excision. Wound was sutured by using 3-0 chromic catgut. Post operatively systemic antibiotics, analgesics and hexidine mouth gargles were prescribed for 7 days. By 7th post operative day the healing of the wound was seen healed completely.
For the second group, the same procedure was done and an additional procedure of cryo probe application was done after surgical excision. Cryo probe (Fig. 5 ) was applied to the tissues of the bed of the cyst for about 60 s with freezing temperature of -30 to -40°C. Then wound is sutured as usually.
All patients were monitored via outpatient clinic visits with the duration of follow up which ranges from 6 months to 24 months. 
Results
(1) In the first four patients where only simple excision was done, recurrence occurred in two cases within 6 months. (2) For the next four cases excision combined with cryosurgery was done and recurrences were not reported. No complications were encountered in all these cases and wound healing was good. (3) The recurred two cases in the first four patients were re-operated by excision and cryo probe application was done and no recurrence was reported. (4) In our series we added cryo probe application for six cases (two recurrent cases and four fresh cases).
Discussion
Nasoalveolar cysts constitute 0.7 % of all jaw cysts and more frequently seen in women, black race and at 4-6th decades [3, 6] . They are unilateral and mostly located in the left side. Bilaterality on NACs reported to be 11.2 % [2] . Histological, they are commonly made up of mature and condensed connective tissue that is most frequently lined by pseudo stratified columnar epithelium. In our study 50 % of the cases are having pseudo stratified columnar epithelium and remaining 50 % are having squamous metaplasia possibly owing to the fact that pluripotent embryonic epithelial nests have the capacity of transformation from respiratory to squamous epithelium [7] . Regarding the pathogenesis of NAC, there are various theories of origin. The most widely accepted theory is suggested by Klestadt [1, 5] . According to this, cysts are derived from trapped epithelium in the line of fusion between lateral nasal, medial nasal and maxillary processes; so they may be termed as 'fissural cysts' [5] . The second theory proposes that the cysts arise from an epithelial remnant from the nasolacrimal duct [3, 5, 8] and is supported by the finding that most of the cysts are lined by a pseudo stratified epithelium. Another theory involves entrapment of ectoderm from nasolacrimal duct.
The diagnosis can be established by correlating clinical and histopathological findings [9] . The presence of a fluctuating rounded mass in the region beside the ala nasi should raise the suspicion of a nasoalveolar cyst [5] . The lesion is not painful, unless it is secondarily infected [10] . Bimanual palpation with one hand on nasal floor and the other on gingivobuccal sulcus provides a good method of examination [11] . The localization and structure of the cyst can be demonstrated with CT scan, especially the relation of the cyst to the surrounding tissues and in assessment of bony erosion can be imaged [12] . Differential diagnosis includes neoplastic lesions (salivary gland tumours), odontogenic lesions, bone dysplasias, skin appendage lesions and developmental abnormalities.
Treatment of choice for these cysts is surgical excision via sublabial approach. Aspiration of the cyst and injection of Sclerosing agents constitute other methods of treatment and are rarely used. In all our cases we did excision by sublabial approach. During surgery author found the part of the cystic wall which was adherent to the bone was delineated easily whereas the part of the cyst wall in the soft tissue of sublabial region was separated with difficulty especially in the infected cases and could not be removed completely. In these cases cryo probe (for 60 s) was applied over the suspected areas of remnants of cystic wall. The freezing temperature of the cryo probe is of -30 to -40°C.
The mechanism of cryosurgery is tissue destruction at low temperature. There are several ways in which freezing process becomes lethal to living cells [13] [14] .
1. Rupture of the cell membrane occurs due to ice crystals formation in the cells. 2. The cellular dehydration produces a raised electrolyte concentration which is toxic to the cell. 3. By protein destruction it makes nucleus and mitochondria more vulnerable. 4. Destruction of cellular metabolism will lead to enzyme inhibition.
The cryonecrosis occurs well in the epithelial remnants of the cyst, whereas the surrounding normal soft tissues will resist to get destroyed. We have got experience of cryosurgical application in the management of various ENT conditions like hemangioma, polyps, fibroangiomas, nasal mucosal disease and turbinate hypertrophies. It is a simple and safe procedure with virtually no operative risk and can be done under local anaesthesia.
Conclusions
Additional application of cryo probe in the excision of the infected nasoalveolar cyst is found to be beneficial, if applied routinely to the bed of the cyst after excision or when the surgeon is not sure of complete removal of cyst wall. A longitudinal survey of the same with more number of cases is required.
